Caudal regression sequence (CRS) is a rare congenital defect of the lower spinal segments and the neural tube. Motor symptoms as well as neurological deficits and loss of bladder and bowel function are usually present. CRS is also associated with anomalies in other systems such as the gastrointestinal and genitourinary tract. Etiology and pathogenesis are poorly understood.
Introduction
Caudal regression sequence (CRS) is a rare congenital defect of the lower spinal segments and the neural tube. (Synonyms in the literature are caudal regression/dysplasia syndrome, sacral regression syndrome and sacral agenesis.) Symptoms consist of neurological deficits, loss of motor function as well as bladder and bowel control. The most severe form of CRS with fusion or the lower limbs is called sirenomelia ('mermaid syndrome'). CRS is often associated with anomalies in other systems like the gastrointestinal and urinary tract.
Case report
A 24-year-old G1P1 with an uneventful pregnancy and no pathological findings in the prenatal examinations, and without history of diabetes, underwent caesarean section because of breech presentation of the fetus. A 39-week male infant was delivered, Apgar scores 9 at 5 and 10 at 10 min. The weight was 3310 g (50th percentile), head circumference 37 cm (90 to 97th percentile), length 45 cm (<3rd percentile). Postnatal adaptation was unremarkable. The neonatal metabolic and endocrine screening was normal. On day 2 of life, the newborn was transferred to our center for further diagnostic work-up, presenting with the following anomalies: adduction of the thighs, flexion of the knees, and varus position of the feet. Spontaneous motor activity in the upper limbs was normal, very much in contrast to the lower limbs, where almost no spontaneous movement could be observed. Deep tendon reflexes of the lower limbs were absent. Abdominal reflexes could be triggered on the upper and mid abdomen only. Anal and adductor reflexes were missing. However, crossed-over plantar grasp reflexes were observed. The passage of stool and urine was initially undisturbed.
Further diagnostic work-up included: An ultrasonographic examination showed a lumbar end of the spinal canal. A radiogram of the lower body and a nuclear magnetic resonance imaging (MRI) on the fifth day of life confirmed the suspicion of anomalies in the lumbosacral spinal column with absence of the 12th thoracic vertebrum and the first lumbar vertebrum (Figure 1 ). Furthermore, there was a spondylolysis of the lumbar spine and hypoplasia of the os sacrum.
At the age of 2 months the diagnostic work-up was expanded including a MRI of the abdominal blood vessels and organs as well as the hips for evaluation of the genesis of the anomalies, planning of the orthopedic therapy and prognostic evaluation. Threedimensional (3D) contrast enhanced MR angiography ( Figure 2 ) showed a common origin and junction of the A. hepatica communis, A. lienalis and A. mesenterica superior forming a single truncus. A horseshoe kidney with a connective tissue bridge located ventrally of the aorta had two arterial connections from both sides. The thoracic vessels and other parenchymatous abdominal organs were unremarkable. There was a right-sided inguinal testis with collateral hydrocele. The position of the hips was regular. Cystourethrography and cystomanometry confirmed a neurogenous disorder of the bladder with residual urine after voiding.
So far, not much can be offered to our patient in terms of repair or rehabilitation. Orthopaedic and physical therapeutic care goals are the prevention of contractures and to enable a wheelchair positioning of the lower extremity later on. Further therapeutic options of urological therapy aim at preventing urinary tract infections and bladder wall thickening; antibiotic prophylaxis and intermittent catheterization were begun.
Discussion
There are no consistent data for the incidence of CRS. The incidence of sirenomelia is estimated between 1:60.000 and 1:100.000 births. 1 Several congenital anomalies are associated with CRS. There are anomalies in muscle and skeletal systems as well as gastrointestinal and genitourinary tract. 2 The type of anomalies is dependent on the anatomical level of spinal agenesis. 3 In the present case, a horseshoe kidney with two arterial connections could be observed.
The pathogenesis and etiology of CRS is still unknown. There seems to be an association with maternal diabetes, genetic predisposition and vascular hypoperfusion. Sixteen -22% of the mothers exhibit a history of diabetes. 4, 5 In experimental studies, administration of retinoic acid leads to the development of CRS in mouse fetus. 6 In several cases indicators for a drug-related etiology of CRS exist.
7 Figure 2 Contrast enhanced whole body 3D MR angiography at the age of 2 months demonstrates a truncus formation of the common hepatic artery, the splenic artery and the superior mesenteric artery (white arrow). In addition, a horseshoe kidney with a connective tissue bridge located ventrally of the aorta (black arrow) can be noted. Post-mortem examinations of infants with sirenomelia, a severe form of CRS, found a single large artery, which diverts blood flow and nutrients from tissues by a 'steal-effect'; this in turn leads to hypoplasia of vessels and tissues distal to the level of its origin. The single large artery derives from the vitelline artery, an embryonic vessel that supplies the yolk sac. 8 Normally, the unpaired vessels originating from the aorta, that is truncus coeliacus, A. mesenterica superior and A. mesenterica inferior, develop from this artery.
In the present case, there is no persisting large vitelline artery detectable. In the abdominal vessel system, however, there is an anomaly of the unpaired vessels originating from the aorta. In particular, the A. hepatica communis, A. lienalis and A. mesenterica superior originate from a common truncus, representing the remnant of the former vitelline artery.
These findings lead to the hypothesis that the pathogenesis in this case of CRS is explainable by a vascular 'steal-effect' by the former vitelline artery, which then disappeared in the embryonic and fetal development. Depending on the anatomical level of the steal-phenomenon, there is no sirenomelia, but an interruption of the spinal column and spinal cord resulted in this case.
